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(54) FABRICATION OF SEMICONDUCTOR LIGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for fabricating 
semiconductor light emitting element in which respective chips can be 
broken (cut off) easily from a wafer while preventing the chip from being 
broken obliquely. 

SOLUTION: When a wafer having a laminate of semiconductor layers is 
broken into LED chips 11, 12, a substrate 1 is made as thin as 35-100 p. m 
and the surface part of the substrate 1 is cut from an n-type layer 3 
exposed from the boundary part S of each chip by means of a dicer to cut a 
groove 15. Subsequently, a scribe line 16 is cut at the boundary part S on 
the rear surface of the substrate 1 by means of a diamond cutter and each 
chip is cut off from the substrate 1 laminated with the semiconductor 
layers. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Ciaim(s)] 

[Claim 1] Connect with the outcrop of the semi-conductor layer of the 2nd electric conduction form which carries out the 
laminating of the semi-conductor layer, removes a part of semi-conductor layer of the 1st electric conduction form of the 
front face of this semi-conductor layer by which a laminating is carried out, and said semi-conductor layer by which a 
laminating is carried out, and is exposed on a wafer-like substrate electrically, respectively, and an electrode is prepared for 
two or more chips of every. It is the process of the semi-conductor light emitting device which takes a break the wafer-like 
substrate with which the laminating of said semi-conductor layer was carried out for each chip. In case the semi-conductor 
layer of said 2nd electric conduction form is exposed, the perimeter of each of said chip also exposes the semi-conductor 
layer of the 2nd electric conduction form. A dicer cuts said some of substrates from the said semi-conductor layer [ in the 
boundary section of each chip / which was exposed ], or rear-face side of said substrate. Subsequently, the process of the 
semi-conductor light emitting device which divides into each chip the substrate with which the laminating of said semi- 
conductor layer was carried out after putting the scribe line into the cutting section by this dicer, and said boundary 
section of an opposite side with the diamond cutter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the process of the semi-conductor light emitting device which takes a 
break for each chip from a wafer, and forms a light emitting device chip on a wafer-like substrate after carrying out the 
laminating of the semi-conductor layer containing p form layer and n form layer. In more detail, like the semi-conductor 
light emitting device of the blue system by which the laminating of the CHITSLHzed gallium system compound 
semiconductor layer is carried out on silicon on sapphire, when taking a break for each chip from a wafer, it is related with 
the process of the semi-conductor light emitting device which can perform easily breaking in the case of being hard to 
carry out division of a substrate. 
[0002] 

[Description of the Prior Art] Conventionally, the process of the chip (henceforth an LED chip) of the semi-conductor light 
emitting device which emits light in the light of a blue system is performed as follows. As shown in drawing 6 , on silicon on 
sapphire 21 Namely, for example, the n form layer 23 which consists of GaN of n form (cladding layer), The barrier layer 24 
which bandgap energy becomes from the ingredient which defines luminescence wavelength smaller than that of a cladding 
layer, for example, an InGaN system (ratio of In and Ga is the same the following which means that it may change variously) 
compound semiconductor, (luminous layer), Sequential epitaxial growth of the p form layer (cladding layer) 25 which consists 
of GaN of p form is carried out, an electrode 28 is formed in the front face the p side (upper part), and an electrode 29 is 
formed in the front face of the n form layer 23 which etches a part of semi-conductor layer by which the laminating was 
carried out, and is exposed the n side (lower part). 

[0003] And by grinding the rear face of a substrate 21, making thickness of a wafer thin to about 100 micrometers from 
about 350 micrometers, putting in scribe line 21a with a diamond cutter etc. from the rear face of a substrate 21 in the 
boundary section S of a chip, and applying the force to the part of the scribe line 21a, it takes a break and is dividing into 
each chip. Since silicon on sapphire is very hard, the depth of this scribe line 21a becomes a shallow blemish several 
micrometers or less. In addition, since the n form layer 23 and the p form layer 25 raise the locked-in effect of a carrier, an 
AIGaN system (ratio of aluminum and Ga is the same the following which means that it may change variously) compound 
semiconductor layer may be used for a barrier layer 23 side. Moreover, it is made easy to take a break by also etching into 
coincidence the part which takes a break in the boundary section S of each chip, and exposing the n form layer 23, in case 
the above-mentioned semi-conductor layer by which a laminating is carried out is etched. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, when taking a break for each chip from a wafer, a part of 
semi-conductor layer by which a laminating is carried out is etched, it is made thin, and the approach of putting in a scribe 
line with a diamond cutter and breaking from the rear face of a substrate, is used. However, when a hard substrate like 
sapphire is used for a substrate, it is very difficult for a scribe line to become only a very shallow line, but to take a break a 
hard substrate like sapphire to reliance in the scribe line. And although a part of semi-conductor layer by which a laminating 
is carried out is etched, a part of semi-conductor layers, such as n form layer, remain, and since a different ingredient from 
a substrate has stuck, the front-face side of a substrate has the problem of being much more hard to take a break. 
Consequently, it is generated, also when a crack goes into the direction where the semi-conductor layer by which a 
laminating is carried out is not etched even when it is able to take a break forcibly and it damages the luminous layer 
sections and p form layers, such as a barrier layer. 

[0005] When it was made in order that this invention might solve such a problem, and taking a break for each chip from a 
wafer (cutting separation), while the breaking line progresses aslant and does not make a chip a defect, it aims at offering 
the process of the semi-conductor light emitting device which can take a break easily. 
[0006] 

[Means for Solving the Problem] The process of the semi-conductor light emitting device by this invention carries out the 
laminating of the semi-conductor layer on a wafer-like substrate. Connect with the outcrop of the semi-conductor layer of 
the 2nd electric conduction form which removes a part of semi-conductor layer of the 1 st electric conduction form of the 
front face of this semi-conductor layer by which a laminating is carried out, and said semi-conductor layer by which a 
laminating is carried out, and is exposed electrically, respectively, and an electrode is prepared for two or more chips of 
every. It is the process of the semi-conductor light emitting device which takes a break the wafer-like substrate with which 
the laminating of said semi-conductor layer was carried out for each chip. In case the semi-conductor layer of said 2nd 
electric conduction form is exposed, the perimeter of each of said chip also exposes the semi-conductor layer of the 2nd 
electric conduction form. A dicer cuts said some of substrates from the said semi-conductor layer [ of the boundary 
section of each chip / which was exposed ], or rear^face side of said substrate. Subsequently, after putting a scribe line 
into the cutting section by this dicer, and said boundary section of an opposite side with a diamond cutter, said semi- 
conductor layer is characterized by dividing into each chip the substrate by which the laminating was carried out. 
[0007] Breaking means dividing into each chip from wafers, such as WARI (fracture) and cutting, here. 

[0008] In case a scribe line is put into the background of a substrate with a diamond cutter and it takes a break by doing in 
this way, it is lost that a crack extends of the crack which goes into a substrate from a scribe line inside a chip in order to 
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enter toward the edge of the slot into which it was put by the dicer. ! 

[0009] Since chip-ization of the light emitting device to which the laminating of the semi-conductor layer is carried out 
becomes easy on the silicon on sapphire to which said substrate cannot take a break easily if said semi-conductor layer by 
which a laminating is carried out is a CHITSU-ized gallium system compound semiconductor in silicon on sapphire, 
especially effectiveness is large. 

[0010] A CHITSU-ized gallium system compound semiconductor is III here. The compound of Ga of a group element, and N 
of V group element, or HI III of others [ Ga / a part of / of a group element ], such as aluminum and In, The semi-conductor 
which consists of a compound which a part of N of the thing permuted by the group element and/or V group element 
permuted by other V group elements, such as P and As, is said. 
[0011] 

[Embodiment of the Invention] Next, the process of the semi-conductor light emitting device of this invention is explained, 
referring to a drawing. The laminating of the CHITSlHzed gallium system compound semiconductor layer suitable for 
luminescence of a blue system is carried out on wafer-like silicon on sapphire, and the partial cross-section explanatory 
view of the condition before the breaking in 1 operation gestalt of the process of this invention which takes a break for 
each LED chip is shown in drawing 1 . 

[0012] The process of the semi-conductor light emitting device of this invention carries out the laminating of the semi- 
conductor layer containing the n form layer 3 and the p form layer 5 on the substrate 1 of a wafer condition, as shown in 
draw ing 1 . A part of semi-conductor layer (p form layer 5) of the 1st electric conduction form of the front face of this 
semi-conductor layer by which a laminating is carried out, and said semi-conductor layer by which a laminating is carried 
out are removed, the outcrop of the semi-conductor layer (n form layer 3) of the 2nd electric conduction form to expose — 
respectively — electric — connecting — two or more LED chips 1 1 and 12 of each ... ** — it is alike and electrodes 8 and 
9 are formed. In case the semi-conductor layer 3 of this n form is exposed, the semi-conductor layer 3 of n form is 
exposed also near the boundary section S of each chip. And in taking a break said wafer for each LED chips 1 1 and 1 2, the 
rear face of a substrate 1 is ground with wrapping equipment, thickness of a substrate 1 is made thin to about 100 
micrometers from about 350 micrometers, a dicer cuts the surface section of a substrate 1 from the n form layer 3 which 
has exposed the boundary section S of each of said chip, and the end slot 15 is formed. Subsequently, after putting the 
scribe line 16 into the boundary section S of the rear face of a substrate 1 with a diamond cutter, said semi-conductor 
layer is characterized by dividing into each chip the substrate 1 by which the laminating was carried out. 
[0013] If this process is further explained to a detail, in order to carry out the laminating of the semi-conductor layer first. 
For example, reactant gas and required dopant gas are introduced by the organic metal chemical-vapor-deposition method 
(MOCVD law). The low-temperature buffer layer which consists of GaN which is not illustrated on the front face of the 
substrate 1 which consists of sapphire (aluminum2 03 single crystal) etc.. About 1-5 micrometers (cladding layer) of n form 
layers 3 which consist of GaN of n form used as a cladding layer and/or a laminated structure of an AIGaN system 
compound semiconductor are deposited. Furthermore, the ingredient with which bandgap energy becomes smaller than that 
of a cladding layer, For example, the laminating of about 0.2-1 micrometer (cladding layer) of the p form layers 5 which 
consist of the AIGaN system compound semiconductor layer and/or GaN layer of about 0.05-0.3 micrometers and p form 
the barrier layer 4 which consists of an InGaN system compound semiconductor layer is carried out one by one, 
respectively. Subsequently, about 2-100nm of current diffusion layers 7 which consist of a metal layer etc. is formed by 
vapor-depositing and carrying out the sinter of nickel and the Au. the case where the p lateral electrode 8 is electrically 
connected with the p form layer 5 through the current diffusion layer 7, and the current diffusion layer 7 is not established 
when this current diffusion layer 7 is established — direct — the p form layer 5 — or it connects electrically through other 
p type semiconductor layers. 

[0014] Then, in order to form the n lateral electrode 9, the resist film etc. is prepared in the front face of the semi- 
conductor layer by which the laminating was carried out, patterning is carried out, a part of current diffusion layers 7 and 
semi-conductor layers 3-5 by which the laminating was carried out are etched, and the n form layer 3 is exposed. Under 
the present circumstances, the semi-conductor layer near the boundary section S divided into each chip is also etched, 
and the n form layer 3 is exposed. Reactive ion etching by chlorine gas etc. can perform this etching, and in order to etch a 
thick semi-conductor layer, it can etch by using Ti etc. as a mask. 

[0015] Subsequently, about 0.3 micrometers forms membranes at a time with vacuum deposition etc. with about 0.1 
micrometers, respectively, and the sinter of Ti and aluminum of the metal for formation of the n lateral electrode 9 on the 
front face of the n form layer 3 exposed by this etching is carried out. By removing a part of protective coats (not 
prepared), such as SiN which furthermore is not illustrated for the p lateral electrode 8, carrying out vacuum deposition of 
Ti and the Au, respectively, and carrying out a laminating, the p lateral electrode 8 and the n lateral electrode 9 are formed. 

[0016] Then, half cutting is carried out so that it may be cut from the top face of the n form layer 3 etched into the part of 
the boundary section S of each LED chips 11 and 12 of this wafer in every direction by the dicer to some substrates 1. 
Although this half cutting enables it to take a break in that boundary section S when taking a break silicon on sapphire 1, 
and depth D of the end slot 1 5 is originally so desirable that it is deep, since a dicer is also easy to hurt while are very hard 
and being hard to cut, silicon on sapphire 1 is the depth which can become a guide rail in the case of breaking, and is 
formed as shallowly as possible. Depth D from the front face of the substrate 1 specifically ground by the thickness of 
about 100 micrometers as mentioned above should just form about 10-40 micrometers so that it may be set to about 20- 
30 micrometers still more preferably. In addition, it will cut, if the usual dicer is used, and the width of face W of a slot 15 is 
set to about 10-20 micrometers. Subsequently, the scribe line 16 is put into a line with a diamond cutter from the rear face 
of a substrate 1. Then, by applying momentary impulse force to the part of the scribe line 16, the wafer-like substrate 1 is 
broken and it divides into each LED chips 11 and 12. 

[0017] Only with the scribe line by the diamond cutter Although the direction which breaks according to the condition. which 
an impact joins is not fixed in order that only an about several micrometers very shallow slot may enter, since the half 
cutting by the dicer is made according to this invention. Since about 20 - 30% of the thickness of silicon on sapphire is cut 
and the tip is moreover notched by cutting, a crack enters toward the end slot by the impact from the scribe line of an 
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opposite side, and it is divided, without progressing horizontally. On the other hand, although silicon on sapphire is hard and 
cutting by the dicer requires time amount, in order to cut dozens of% of the thickness rather than to cut the whole silicon 
on sapphire, it does not become an increase of a man day so much, and, as for many, consumption of the blade of a dicer 
does not become so much, either. Therefore, in connection with the stability of the direction of a crack, the yield can 
improve very much, and efficient breaking as a result can be carried out. 

[0018] Drawing 2 is drawing showing the example which performs half cutting by the dicer in two steps. Namely, since it will 
be hard to perform cutting by the dicer if hard especially silicon on sapphire 1 has a thin blade as mentioned above, 1st end 
slot 15a is formed using the thick blade from which one half extent (about 10 micrometers) of the end depth of flute to a 
substrate 1 is cut, and the width of face of a slot is set to about 30-50 micrometers. It is the example which forms 2nd end 
slot 15b using the thin blade from which remaining about 10-20 micrometers are cut, and the width of face of a slot is set 
to about 10-20 micrometers, and establishes an end slot with a depth of about 20-30 micrometers in a substrate 1 as a 
whole. It is divided so that silicon on sapphire with it is also stabilized comparatively, and can be cut, if it does in this way, 
the tip of the end slot 15 may be thin, the crack from the scribe line 16 on the back may moreover cut and it may extend 
toward the tip where a slot is thin. [ a thick blade and ] [ hard ] The same sign is given to the same part as the example 
shown in other drawing 1 , and the explanation is omitted. 

[0019] Drawing 3 is drawing showing the example of further others, and since this example etches the semi-conductor layer 
to which the laminating of the boundary section S of each chip was carried out by dry etching and exposes a substrate, it is 
carrying out half cutting of that substrate 1. In order for a mechanical shock not to join the semi-conductor layer by which 
the laminating was carried out in order for a direct dicer not to cut the semi-conductor layer which carried out the 
laminating by doing in this way, it is desirable on dependability. Also in this case, the same sign is given to the same part as 
drawing 1 , and that explanation is omitted. 

[0020] Drawing 4 is the same cross-section explanatory view showing the example of further others, and this example puts 
the half cutting by the dicer into the rear-face side of a substrate 1, and is put into the scribe line 16 by the diamond 
cutter at the n form layer 3 side of the semi-conductor layer by which the laminating was carried out. Since half cutting of 
the substrate 1 is carried out by the dicer even if such, it cuts from the scribe line 16, a crack enters toward a slot 15, and 
cutting separation is carried out from a wafer at each chip. In addition, since it can cut only by silicon on sapphire by 
removing the semi-conductor layer to which the laminating of the boundary section of each chip was carried out also in this 
case by dry etching, cutting separation can be carried out more easily. Moreover, the same sign is given to the same part 
as drawing 1 , and the explanation is omitted. 

[0021] Although a comparatively strong blade can cut hard silicon on sapphire 1 if the blade from which thickness differs 
cuts to two steps as shown in above-mentioned drawing 2 Drawing 5 (b) The end slot where the same tip as the example of 
drawing 2 is thin can be formed by cutting the cross-section configuration at a tip (peripheral edge section) using the blade 
made into the shape of a small R or V character, as the sectional view of the point (periphery section) of a blade is shown 
in - (c). In addition, drawing 5 (a) shows the configuration of the usual blade. 

[0022] In addition, in each above-mentioned example, although the semi-conductor layer by which a laminating is carried 
out to silicon on sapphire was a CHITSU-ized gallium system compound semiconductor and it was a concrete example, it is 
not limited to these examples, but when a substrate cannot take a break easily with another semi-conductor layer or 
structure, the same approach can be used. Moreover, the thing of other structures where the structure of the semi- 
conductor layer by which a laminating is carried out is not limited to the double heterojunction structure where the barrier 
layer was pinched in above-mentioned n form layer and above-mentioned p form layer, either, and n form layer and p form 
layer join it directly, such as pn junction, may be used. 
[0023] 

[Effect of the Invention] A luminescence property is not reduced without according to this invention, being able to take a 
break comparatively easily without a crack's shifting in the direction of horizontal, and reducing the yield also by the semi- 
conductor light emitting device by which the laminating of the semi-conductor layer is carried out to a substrate with the 
difficult breaking to the chip from wafers, such as silicon on sapphire. Consequently, the cheap semi-conductor light 
emitting device of a high property is obtained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the cross-section explanatory view of the condition before breaking of 1 operation gestalt of the process 
of this invention. 

[ Draw in g 2] It is the same explanatory view as draw ing 1 of other operation gestalten of the process of this invention. 
[Drawing 3] It is the same explanatory view as drawing 1 of other operation gestalten of the process of this invention. 
[Drawing 4] It is the same explanatory view as drawing 1 of other operation gestalten of the process of this invention. 
[Drawing 5] It is the explanatory view of the example of a configuration of a blade used for cutting by the dicer of this 
invention. 

[Drawing 6] It is drawing explaining the process of the conventional semi-conductor light emitting device. 
[Description of Notations] 
1 Substrate 
3 N Form Layer 
5 P Form Layer 

8 P Lateral Electrode 

9 N Lateral Electrode 

S The boundary section of a chip 

15 End Slot 

16 Scribe Line 



[Translation done.] 
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^<DS5fel*. 0x/vR<DS«±lc¥3}{*B£aBU 
KaS$4x-S*SBtt:BO)S®05lg 1 »m^<0^a9tt:B*J 
«fc tffllfBaB $ #aS<*S©-S5 ^ K53c L. t Btt "T •& 

*<as **tfc^ x/Nttwsa^ y u— y -r -s 
**B£ am ^-a-sfgicffiE^ ^rosffltm 2 

fc¥«<*Bffll*fcl*BfIfiBSac7)»®fflilA> fefflBe&KO- 
y X ^7 7 •< ^7 A*VT e>mffi^i9»:BA<aB * 

*ifc«fi£ -v ^i=^»i-r * c t ^a^-r s. 

[OO 0 7] CClc^U— i7tl±. 7'J (MB?) . «JBi 
if <0 -t; x / t>#^ -v ^l=»a-T Set * Sifc-f S . 

[0008] c<»<fe5i--rsc<ti-<fey . sacoasiic 

*iS "9— y A+t t>*if=j«(04gS8l~lRj o T A 
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[0 0 0 9] S9IBS«^^T-<rSfir*. 8IIB9B3F 
[0010] ccic^Wb#y^A^b^&¥»tt±: 

III SotJSKDG aCD— SB*<A I . I n £<7>ti&0> 1 1 1 fit 
Tcfg t B» L fc 4, CD fc <fc I//* fc I* V J&TcStO) N CD -SB 

[0 0 1 1 ] 

w<D*m»§tifcm*o®mz^Tmji&-rz>o ®mz 

\t. m&Jko>3Zmzm\^tzTv\t1i*)^l±mt^W*m 
(*S*^x/\tto-9-^7^TS«±ic»gL, Sled 

Tv7\z7\s-t?z*&Bx<D&m<D-mmmm\zf$if 

[0 0 12] *^B^<D*»«:^^CDS!^I*. 01 IC 

imbmi $ * b o-sb £»*LTBas«r*ig2 
»m^(o*»f*:B (nj&B3) oBffiSBi^n-etxsa 

MI^JS8!Lrtt»{@a)#LED^^^1 1. 1 2 ■ ■ ■ 

as $ti-^sic#^ *v ^isssbs <oi&m t n ^co*»ft 

^ii.i 2ic^u-^-r-sic&fcy, g«ia>£®£ 
^ tfvygaic^ysFgu sfiia)»$^350/i 

#6B S (DSm L X I* S n ff2B 3 A* * Sfi 1 (B^ffi SB * y 

iCcfcy^oKrLr. «y»i 5$^-r^ 0 ^i>-e 

S« 1 <0K® O&JWB S -V^E > K* * -lz J: y 
X^7>f?7^1 6^AHTA>bmiB^3Si*B^aB 

^tifeafii s^^^ic^j-r^wii^isir-r^o 

[00 13] COSS^^^^lZ^lClttB^^t. * 

ffifSSS (MOCVDii) \z*i>)&fcii*t$&zf&mu 

K-/>>h^S»ALt, (A I 2 03 » 

SS) ttft&Ki 0)a®lcEI^L<flxGa N/)x 

€»<*:^fi^/<^^TBi:. KB<bfc:& nTOG a 

Nfc<fct;/*fcl*A I GaN^b^*»<*(7)»B«lig 

*ft*yti/h*<a*»». fc£*.lS I nGaNlib^ 
«l*»(*B*x6tt*5S1tB 4 *0. 0 5- 0. 3|/ mil - 
SL P^COA I GaN^b^#3»»:B*J^t//*fcl* 



G a Nf^b<f5 P H2B KB) 5*0.2-1 

Au&mmLxis>z-'?z>zt\z&i>) % *$j\,mtei: 

Ax*fc<5S3SttffcB7£2~1 OOnmgSMtSo 

3iffi«kB7*^L-cp^B5i:mawici$si3F*t % mss 
sttfcs 7 /)<at+ e>4x<f lx«^i*. itfp^ss icg^f* 

[0014] *o>&. nmn&9ZMm.?z>tz&>+ as 

->^£U m3Sffi»B7fc<*:t/8IB**t/c*»{*B3 
-50)-SB*X^^>^LTnJ^B3*SttS*-a-*o C 

<7>BS. #^*v^lc^iiJ^4^gBSCDi5«^35{*gt 

i*. ^^xfe^ic^^sjctt-f^-vx^^v^iccfey 

*r5c<t*<-e£. J5l^»t*B£x^>^-St-#lc 
l*T i &i:£'7X9b LTffllx&C£|cJ;y. x^> 

[0 0 15] OLx-C, C(DX^^>^|Cj:yStflLfcn 
^B3(Da®lCn{fflmffi9(D^fiE(Z)fc^(D*JBa)T i 
<fctf A I ^tl^tlO. 1 */mflJg<h 0. 3 jt/majg-^O 
Jlffi3IS<f^lcJ:yfiEMLT*»^-L. £*IC P (M® 

fcl^^ifc*) a>-gB£Bfc£LTT i tAuHtLf 

*ts^SLraB-r^ci:iz<fcy. pflomffisfccfci; 

nffl!imtl9£ff£j£-r£o 

[0 0 16] -t<&&. :0^iA(D#LEDf^?1 
1. 1 2 0&«0>t£^SBS<D6B#lC. l7f>-?Lfcn 
J&B 3 <D_t® Ax * *V -9— IC £ y S« 1 <0-SB* T*«JWt 

I** 1^77^7S«1 &7[s-<7'?%t£\z*0)m¥i-& 

st^u- ^-r^cir^-e^^^aiz-r^t^-c. «jy 

«1 5a>3g$DIS. **ligglx|$<!f»*Ll^ 
-frSfi1l*l^lc®<. «3»rLlc<l>i:^|c. 

cfe^lCI 0 0//mSS(DI?$ICWS*nfcS«1 CDS® 
^bCD3i$DA<1 0~40//mflj£. $t>(C»*L<l* 

2 0-3 0jtimeSl^^^c*:5l^iffi-r4xtfcfclXo * 
fc\ mftto?*-*- £<£ra^Kf«oy3tl 5CD"BWI*1 

-f-v^^K^^^-rc^ys^icx^^-r^^-oi 6 
W^ffifi^^Jtox^ciiiz^y. ^i/\tto)Sfii *a 

ot*LEDf7^1 K 1 2lC#8|-r& 0 
[00 17] ^-fV^^K^^^-IZcfc-SX^^-f^^ 

fc^, ascoini^^ft^ic^ytiin^^rai^-SL^ix 
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«jwr-5f=to. ^-tMiisniiciifce.-f. •sr-f-y- 

[0 0 18] 021*. \Z£&j\— y h£2 

-ic<fc-5«iBi*m>i-< t^=«>. sts i -mow y«(Dai 

£<D¥#8g (lOtimiS) *«yiO)tSA<3 0-5 

0 /i mflJtKfc -SUl^U— K*Bl^T» 1 <0«jy?» 1 
5a$ML. sycDi 0~2 0^m8S^«iy3lro*S 
*<1 0~2 O //mgglCfcSSSl^U— K£ftlvC$2 
(D«y»l 5 b£fl£j£U S«l lc±tt:i:U-C2 0~3 
Oi/mSafl>a?$0)«)yai^l9:(t-i)C!l-C-*-l). C<0«J:-5 

$SLT«IBfr-5wi:A<-e#. LA'^CDttjyjtl 5 0) 
5fc«l*«K. K®<DX^7 7-f ^7-f>1 6^6<DS5*H 

[ooi 9j 0 3i*. t t>izmo>m&m-t®v . crow 
i*. # i ? y^o)^gBsa)»B$*tfc#aM*)g$K7'r 

x -v ^ > <fiz «fc y x =f- > ? l r w& £ Sth $ -a-r * 

<DJ=5lc-r*Ci:lcJ:y. «B Lfc^iSttBSItlt^-f 
■9— lc<fe y«J»rLfcl^fc«>. «B£*ifc*3M*BI::«*£ 
Wffi»*<*D*?*Ct;!><JS:^fctf)fi^ttJt»*Lt^ CO 
i§£t0 1 i CSBttlctelB] C##£tt LT-tOTtftBJS 

[0 0 2 0] H4l*$c,lcft&05C9$^-ri^«©BfffiittB^ 

0-e. crocgi*. sr-f-y— ic«fc&/\--7*>:/ h*£fii 

1 6*^«jy,ni 5i=ifiiA>oTfij*teA<Ay. 

?<D&#6PW«S;**tfc¥*t*:B£ K^-f x-y^>yiz 

Bf-rsctA^r-t-sfc^. ^ys^icwBrttKi^-tsc 



[002 1] 8tri$©E2JC^$*i4*:5lcJl$<Dm'S* 
Kl=<fc y 2SI=WBr-r*il*a:RB<l3C*'S^U- K 
l=«fcy?lt^7T-fTS«1 &9}«ii-$,Zti><X'£& 
A<. 15 (b) ~ (c) l=^U-K©5fe«ffl (JSSSfl) 
<&Sr®0A<;F£;h.5J:5l=5fe4S (SSSSB) tf>»i®ff£tt£ 
>h£^T-;U3tfcl*V^ttlcLfc:7V-K£fflOT«]Hr 
■^"•SCtl-J: l JS20)it l^«(B$te48Am*ttl y B£fl* 
fiR-T-5Ci:A<-e#S. fcfc. 05 (a) tfmm<D7ls- 

[0022] fcfc. flir&05*0q-ei*. •y^r-fT'SSi:: 

<? L\z<i*ia-&izfsim<Djj&&mi*z>ztii<v2&„ * 

fc, 9B$tii>¥^Ba)4l|jtt. 9lfto>nte®kr>M 
B £ T?fSt4B $ *itz 9 7>1,^t a |f^8tit lc|85E 

[OO 2 3] 

-!? i / v» * y ^ U— > A<fflJSfc&«l~¥»t*B 
*<aS*4x**»<*fl3t^-et. 9J*ta*<«l<D*lRllc 
-rtvfcy LJSt^ttlSM^mic^U— 57-T-5Ci:A<-e 
#Sy£teT<5F1*.&Ci:fc<. je3fcftte£«T<*1± 

[01] *#6B^c0S!j*<©-SIS£^SS©^U— ^m<Dttfil 
OBrSKIB0T?fc*. 

[02] *&njxj)m%.0)it><»nmtem<»m ^ tw\mai^ 
[03] x&BjioM&ottianmMmom tmmo&i 

[04] *j&Bja>s&a>{6a>£t&Btta>H 1 t^roift 

B^0-Cfe^>„ 

[05] *fSB^<o$r>r-9— lc*S«)Bilcfflu%4^U-K 

rojK«ci|a)ittBj0-efc^ e 

[06] «£3|E(D#«(*fe3fem ; f : (DS!!j4$SiB8-ri,0-c-fc 

1 S«[ 
3 nf^JS 
5 p^g 

9 niiS 

s ^ >v ^(D^se 

15 wuai 

1 6 x^7-<^>r > 
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[01 ] 



[02] 



[05] 




1 

3 nffcjg 
16 X^5-f^5-f> 




5 pfS 
8 pftffi 

S *v?<z>mH1* 



( b } 



( c ) 



[06] 




